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httpRepair of popliteal aneurysm and spontaneous
arteriovenous ﬁstula in a patient with Marfan
syndrome
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George D. Oreopoulos, MD, MSc,b,c and Graham Roche-Nagle, MD, MBA,b Toronto, Ontario, Canada
Isolated extremity arterial aneurysms remain a rare entity, and the development of a spontaneous arteriovenous ﬁstula
from such an aneurysmal segment in a young patient should prompt a search for an underlying genetic predisposition.
Endovascular repair of aneurysms or arteriovenous ﬁstulas in the popliteal artery is appropriate in select populations;
however, open repair allows for a more durable reconstruction of both the arterial and any involved venous segments in
patients who can tolerate the procedure. (J Vasc Surg Cases 2016;2:137-40.)The development of arteriovenous ﬁstulas (AVFs) in the
popliteal fossa are rare and almost always a result of ante-
cedent trauma or medical intervention, with only isolated
reports of spontaneous popliteal AVFs.1-3 We describe a
case of spontaneous, atraumatic popliteal AVF formation
secondary to an isolated popliteal aneurysm in a previously
undiagnosed Marfan syndrome patient. Written informed
consent was obtained from the patient for publication of
this case report and accompanying images.CASE REPORT
A 29-year-old man presented to the hospital with a 3-week
history of right calf pain and worsening knee pain with extension.
The physical examination was notable for a relatively tall, thin
build, disproportionately long upper extremities and hypermobile
joints, but no high-arched palate, chest wall abnormalities, nor
any history of ocular pathology. Further note was made of signif-
icant tachycardia at rest, right popliteal fossa swelling, and an
underlying palpable thrill.
Computed tomography angiography (Fig 1) demonstrated
ectatic right common iliac, common femoral, superﬁcial femoral,
and popliteal arteries down to the level of a large AVF between
a popliteal artery aneurysm and the popliteal vein. Distally, the
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in the region. He had no other contributory medical history.
Genetic testing supported a diagnosis of Marfan syndrome
with a mutation in the gene encoding ﬁbrillin 1 (FBN1). The
patient showed no evidence of aortic aneurysm on imaging. Trans-
thoracic echocardiography demonstrated normal ventricular and
valvular function and a mildly dilated aortic root at 41 mm.
Consent was obtained for surgical repair. The operative plan
was to harvest the contralateral superﬁcial femoral popliteal vein
and use a posterior approach with interposition grafting. At oper-
ation, the popliteal artery was noted to be segmentally enlarged in
keeping with localized aneurysmal dilatation, and the AVF with
the massively dilated popliteal vein was immediately identiﬁed
(Fig 2). Care was taken throughout the dissection to preserve
collateral venous branches as best as possible. The AVF did not
appear to be acute because numerous venous branches had
become arterialized. Vascular control was obtained, and opening
the aneurysmal artery revealed the AVF with occlusion of the distal
popliteal veins. The only patent segment of the popliteal vein was
the proximal high-ﬂow region immediately central to the AVF.
The aneurysmal section of the artery was excised, and the pre-
viously harvested superﬁcial femoral popliteal vein was reversed
and anastamosed end-to-end using running 6-0 polypropylene su-
ture. There was no excessive suture line bleeding necessitating
reinforcement during the repair, and after reperfusion an excellent
Doppler signal was obtained in the extremity. The vein stump was
over sewn.
A low-dose heparin infusion was started in the early postoper-
ative period. Anticoagulation was continued for 3 months due to a
potentially increased risk of venous thrombosis in the remaining
dilated venous system. A popliteal fossa hematoma developed post-
operatively, which was treated with percutaneous drainage as an
intermediate step before operative drainage; however, the patient
was readmitted 3 weeks postoperatively for wound breakdown.
The wound was débrided, and a vacuum dressing was applied.
Three weeks later, the wound had healed with full return of
function. A magnetic resonance imaging study 6 months after
the surgery demonstrated a patent graft and ectatic iliac
and femoral arteries with normalization of the previous venous
dilation (Fig 3).137
Fig 1. A, Volume-rendered reconstruction of computed tomography angiograms of the abdomen, pelvis, and lower
extremities shows a hypertrophied superﬁcial femoral artery (arrow) remains enlarged into the proximal popliteal artery
where an arteriovenous ﬁstula (AVF) is suspected, given the dilated deep venous system and rapid transit of contrast to the
inferior vena cava (arrowhead). B, Localized volume-rendered reconstruction focused on the popliteal artery (arrow)
demonstrates a direct AVF to the popliteal vein (arrowhead), with a normally sized distal popliteal artery below the ﬁstula.
Fig 2. Intraoperative image shows (top) the aneurysmal segment
of the popliteal artery (arrow) and dilated popliteal vein at the
arteriovenous ﬁstula (AVF) site (arrowheads) and (bottom) the
repaired segment with arterial interposition vein graft in situ
(arrow) and ligated popliteal venous remnant (arrowheads).
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Marfan syndrome, a global connective tissue disease
with autosomal-dominant inheritance and high rate of spo-
radic occurrence (25%-30%), is characterized by mutations
in FBN1, the gene on chromosome 15 that encodes ﬁbril-
lin 1, a large glycoprotein component of extracellular
microﬁbrils.4,5 A missense variant in FBN1 was found in
this patient, and expanded genetic testing showed no evi-
dence of Ehlers-Danlos type IV (COL3A1). As a result
of the role of microﬁbrils in maintaining elasticity and
strength in connective tissue, the resultant disorder has
diffuse effects on the cardiovascular, skeletal, central ner-
vous system, and ocular systems6,7 and is classically associ-
ated with aneurysms of the thoracic aorta.8 This is largely
ascribed to the large diameter and continuous pressure
changes in the thoracic segment that leads to dissection
and aneurysm formation. Isolated nondissecting abdom-
inal aortic aneurysms are rare in the Marfan population,8
and there have been only case reports of aneurysmal
changes in the extracranial,9 superior mesenteric,10 and
popliteal11,12 arteries.
Repair of popliteal aneurysms may be undertaken
with an open surgical or endovascular approach,13 with
Fig 3. A follow-up magnetic resonance angiography at 6 months
demonstrates no residual popliteal aneurysm and no early venous
ﬁlling of the popliteal or femoral veins. The right iliac and femoral
arteries are ectatic.
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with superior long-term patency, especially in younger
asymptomatic patients and those in whom venous conduits
are used, with 1-year primary patency 89.0% vs 67.4%.15
Unique to this patient, the aneurysmal popliteal artery
developed an AVF, without antecedent trauma or medical
intervention, which is unusual given the rarity of sponta-
neous extremity AVFs.16 Popliteal AVFs may be treated
with an endovascular technique in select patients, typically
those with suitably sized vessels and landing zones for stent
graft placement and who are unable to tolerate open
repair.17 Given the patient’s young age and the relatively
large size of the involved vessels, an open surgical approach
was used to allow for a durable repair of both the arterial
and venous components.
Open repair of popliteal aneurysms may be through a
medial or posterior approach, with comparable long-term
patency and less aneurysmal re-expansion reported with
the posterior approach,18-20 which also was necessary in
this patient to allow for sufﬁcient exposure of the venous
component of the concomitant AVF. The posterior
approach carries an increased risk of nerve injury,21 and
wound healing may be poorer, as seen in our patient,
with need to use healing by secondary intention with a
vacuum dressing after late wound breakdown.
CONCLUSIONS
Isolated extremity arterial aneurysms remain a rare
entity, and the development of an unprovoked AVF from
an aneurysmal segment, as seen here in a young patient,
should prompt a search for an underlying genetic predispo-
sition. Endovascular approaches to popliteal aneurysms and
AVFs are appropriate in select populations, but open repair
allows for durable reconstruction of both the arterial and
venous segments in patients who can tolerate the
procedure.
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